Introduction
Uterine inversion is a rare entity characterised by the collapse of the fundus into the uterine cavity. It is more often encountered as an obstetric emergency owing to post-partum haemorrhage. Puerperum uterine inversion occurs approximately in about 1: 2,000 to 1:23.000 deliveries [1] . Clinical presentation can be ambiguous by mimicking other causes of postpartum bleeding and furthermore this particular aspect takes on greater value when it is not associated to the pregnancy. Non-puerperal uterine inversion is an extremely rare condition, thus posing challenges in diagnosis and management of such cases [2] .
We report herein a rare case of a uterine inversion caused by a large uterine mass with no postpartum association. With this reporting of the course of clinical findings, imaging and surgical approach, we aim to provide additional insight into this limitedly reported entity and highlight the role of the central multidisciplinary team (MDT).
Case Presentation
A 47-year-old woman, para 1 was admitted in the gynaecological emergency department at Guy's and St Thomas' NHS Trust in August 2019 for a hypovolaemic shock following loss of 1 2 2 Open Access Case consciousness secondary to heavy vaginal bleeding. On arrival, the patient showed hypotension, tachycardia and dizziness. She reported having heavy irregular vaginal bleeding over the last 10 days as well as seeing a mass protruding outside of her vagina. Owing to urinary retention, the patient was catheterised. On examination, a large, firm and smooth vaginal mass was visualised, most likely in keeping with prolapsed uterine leiomyoma. The haemoglobin at presentation was 50 g/L, and the patient had three units of blood transfusion.
The patient underwent MRI scan that demonstrated marked uterine enlargement and a 13.6 cm x 10.7 cm heterogeneous mass protruding into the vagina and extending down to the level of introitus. Imaging was in keeping with uterine inversion associated with a prolapsed leiomyoma ( Figure 1) . Nonetheless, owing to the size and the haemorrhagic and necrotic features of the leiomyoma, the likelihood of a leiomyosarcoma could not be excluded. The mass was causing urethral compression and displacement of the bladder anteriorly. Moderate bilateral hydronephrosis was also noted ( Figure 1 ). CT scan of the chest and abdomen was unremarkable. There was no evidence of retroperitoneal lymphadenopathy or lung metastasis. Following MDT discussion, decision for urgent surgical management was made. The patient underwent urgent total abdominal hysterectomy, bilateral salpingo-oophorectomy and omental biopsy to complete staging should the final histology would be in keeping with uterine leiomyosarcoma (Figure 1) . Upfront uterine re-positioning was unsuccessful due to the complete uterine inversion and the large protruding mass. Maylard incision was performed ( Figure 1 ). The surgical findings included an enlarged bulky uterus with an approximately 20cm pelvic mass filling the vagina in addition to bilateral hydroureters, an oedematous bladder and a prolapsing inverted uterine fundus. The infundibulo-pelvic, ovarian and round ligaments were in-turned and stretched as well as the fallopian tubes. Omentum, bowels and upper abdomen were unremarkable. The estimated blood loss was minimal. The final histology reported a pedunculated leiomyoma with no evidence of malignancy. The patient recovered well with an uneventful recovery and was discharged on post-operative day 6. 
Discussion
This is the first reported case of non-puerperal uterine inversion at Guy's and St Thomas' Hospital. To date, less than 200 cases of non-puerperal uterine inversion have been reported in the literature, thus underscoring the rarity of such entity. It is usually tumour associated, with the commonest cause being reported leiomyomas (57.2%), followed by large polyps and malignant tumours including rhabdomyosarcomas, carcinosarcomas and cervical carcinomas [2] .
The exact mechanism of non-puerperal uterine inversion remains unclear. It has been hypothesised that this mechanism encompasses a spectrum of processes characterised by weakening of the uterine wall at the site of the tumour implantation, as a result of the pressure atrophy, and concurrent contractions of the myometrium. The latter leads to a protrusion of the tumour through the cervix into the vagina and subsequent uterine inversion. The size and the weight of the tumour, nulliparity and menopause are seemingly important contributing factors [3] .
Patients with non-puerperal uterine inversion have varying clinical manifestations. Although irregular vaginal bleeding is the main symptom, the latter may be associated with epigastric pain, smelly discharge and urinary changes [2, 3] . An accurate diagnosis is important because missed or delayed diagnosis of uterine inversion can lead to complications such as haemodynamic instability. In our case, the patient presented acutely with shock and bilateral hydronephrosis; of note, in this case, the epigastric and/or pelvic pain was absent. Nonetheless, owing to the acute bilateral hydronephrosis arising from the mass compression, this warranted for urgent surgery to alleviate pressure.
Uterine inversion is a clinical diagnosis. Although very easy to misdiagnose, the non-puerperal uterine inversion should be suspected with paravaginal bleeding and lower abdominal pain.
Bimanual examination can aid diagnosis with the uterine fundus unable to be palpated abdominally. Distorted anatomy renders diagnosis difficult in some cases. Concerning the role of imaging investigations in supporting the appropriate diagnosis, the ultrasound scan represents the first-line imaging for such cases, wherein non-puerperal uterine inversion is characterised by indentation of the fundus and depressed longitudinal grove [4, 5] . A U-turn of uterine arteries in 3D-power Doppler may also represent a pathognomic sign of uterine inversion [6] . MRI is useful not only in diagnosis of uterine inversion but also to characterise the uterine mass. Characteristic features of MRI include "U"-shaped uterine cavity, thickened and inverted uterine fundus on sagittal section and "bull's eye" configuration on an axial image [7, 8] . In our case, however, owing to the size of the tumour and the presence of necrotic features, the possibility of a leiomyosarcoma could not be excluded. Examination under anaesthesia (EUA) and histopathological findings supplement those of the MRI scan, bearing in mind that uterine inversion often mimics advanced cervical cancer [9] .
The treatment options depend on the patient's fertility preservation wishes and the nature of the intrauterine prolapsed mass (benign or malignant). If the patient does not require fertility sparing management and/or in case of malignant lesions, hysterectomy and salpingectomy with or without oophorectomy is the treatment of choice. Due to the possibility of malignant tumours at the fundus accounting for the cause, EUA and histopathological studies are of highest importance in the management of such cases. In view of the patient's age, size of the mass and the presence of significant bilateral hydronephrosis, total abdominal hysterectomy was deemed the appropriate procedure in this case. Furthermore, after thorough consultation, the patient opted for bilateral salpingo-oophorectomy, as she was 47 years old at the time of the procedure and she was informed regarding the possibility of recurrence in case of a uterine leiomyosarcoma. She was also explained that it might have been technically difficult to preserve the ovaries, given that both ovaries were prolapsing into the vagina with the inverted fundus; therefore, the utero-ovarian pedicles might not have been reachable. Finally, an attempt of upfront reposition of the uterus was unsuccessful. Usually, the latter is performed following excision of the intrauterine mass; yet, in our case management was deemed inappropriate due to the clinical suspicion of leiomyosarcoma. This highlights the invaluable role of the central gynaecological oncology and sarcoma MDT for the management of such cases.
For selected cases, a more conservative procedure may be used. Huntington and Haultain repositioning techniques are commonly used abdominal operation procedures, whilst the Kustner and Spinelli vaginal procedures could also be used [10] . Finally, robotic and laparoscopic surgeries have been recently used for chronic uterine inversion [11, 12] .
Conclusions
The rarity of the non-puerperal uterine inversion renders the diagnosis and management of such cases challenging. The present case highlights that uterine inversion should be queried and included to the differential diagnosis of irregular vaginal bleeding, especially in the presence of large vaginal masses even in the non-puerpural context. A high index of suspicion is warranted for its appropriate diagnosis. Ultrasound and MRI scans can be helpful in supplementing the diagnostic process and characterising the intrauterine lesions.
Appropriate management should commence immediately, especially in emergency presentations such as the hypovolaemic shock or urinary retention.
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